To obtain detailed information on the inaease of cytochrome P-450 (P-450) content in periportal, midzonal, and perivenular hepatocytes after phenobarbital (PB) administration, and to study the mechanism ofincreased P-450 in the endoplasmic reticulum (ER), we estimated miaophotometrically the P-450 content and morphometricaily the area of ER in hepatocytes 
Phenobarbital (PB) administration
to animals induces a marked increase in the amount ofP-450 in the liver (1, 2, 18, 20, 34) . The increase in P-450 in the liver after PB administration has provided a model for study of drug metabolism, which is an important hepatic function. In many reports (10, 12, 13, 19, 21, 27, 35) , the amount of P-450 has been shown to increase predominantly or selectively Then the section on the coverslip was taken onto a glass slide, mounted with the same buffer, and set in a microphotometer (Nikon XF-P1).
Twelve regions, four including the periportal zone or perivenular zone and four containing the midzonal zone, were selected randomly from one section. Hepatocytes within a three-cell radius of the portal area and the terminal hepatic venule were considered as "periportal" and "perivenular" hepatocytes, respectively. Hepatocytes that were on the line linking the portal area with the terminal hepatic venule and that were five or more cells distant from both the area and the venule were regarded as "midzonal" hepatocytes. Absorbances at 450 run and 490 run were measured from the selected regions in the four sections with a spot size of 50 ism and the extinction due to P.450 calculated from the absorbances. 
Area ofER per Unit Cytoplasmic Volume
The area was greater in perivenular hepatocytes than in periportal hepatocytes in control animals ( Figure  4) 
Biochemical Results
In general, the content of P-450 in homogenates increased gradually after injection of 35, 50, 100, or 150 mg/kg ( 
Discussion
Many studies have shown that the PB-induced increase in P-450 content occurs predominantly or selectively in perivenular hepatocytes (10, 12, 13, 19, 21, 27, 35 Orrenius (23) reported that PB-induced increase in the microsomal content of P-450 in rat liver was usually proportional to the amount of PB injected.
